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Figure S1. ORTEP presentation of Mn(BDPP) (1) and Mn(BDP Br P) (1). Hydrogen atoms are omitted for clarity. The spin concentration of the superoxo complex with S = 3/2 was determined two different samples to be ca. 95 and 99 % of the chemical concentration (2 mM), with ca. 10% error. To this end, the prominent subspectrum from the 'allowed' transitions within the excited Kramers doublet (ms = 1/2) with effective g values at 4 and 2 was numerically double-integrated in the field range 130 -380 mT, and compared with the integrated spectrum of a 1mM Cu(II) standard measured at non-saturating conditions (30 K, 0.05 mW). Both spectra were corrected for different Aasa-Vanngard factors for field-swept spectra, arising from different (effective) g values. 1 In addition, the ms = 1/2 subspectrum of the target compound 2 was corrected for the corresponding Boltzmann factor of the excited state by using D = -5. 
here  is the effective spin-orbit coupling constant of the metal center,  is the excitation energy of a given excited state.
The hyperfine coupling constant (HFC) is predicted to display a pattern of |Ax,y| > |Az|,
here A FC is the Fermi-contact contribution to the HFC and is always negative for mononuclear transition metal complexes,  < 1 is the orbital reduction factor and P is the proportional constant of the nucleus and is negative for 55 Mn. Because the intrinsic g values of 2 and 2 are very close to 2, the orbital contribution to the HFC is negligible. processes. The concentration of 2 was corrected to 1.86 × 10 -4 M using the EPR data (~93% yield, Figure S10 ), while the concentrations of TEMPO-H remained unknown. We then performed a titration with the nominal 1.0, 1.5, 2.0, 2.5 equiv of TEMPO-H and fitted to the kinetic model to obtain the actual value of n and rate constant, k. The actual value of n against the nominal n was plotted and we found that the yield of TEMPO-H generation was ~80%, which is consistent with the value extracted from the 1 H NMR spectrum ( Figure S18 ). Therefore, the actual amount of the employed TEMPO-H is 0.8, 1.2, 1.6, and 2.0 equivalents, respectively. For 2, 2 and 4, the strongly antibonding * orbital with respect to the metal-superoxo interaction is vacant (Fig. 2 , S15 and S16), but it is singly occupied for 3 (S15). In fact, the computed Fe-superoxo bond distance for the quintet state of 3, which contains a high spin ferric center antiferromagnetic coupled to a superoxo radical, is comparable to those estimated for 2, 2 and 4. This observation reflects the tradeoff between the enhanced Lewis acidity of Fe III relative to Mn III and the different occupation of the * orbital. Thus, the weaker metal-superoxo bonding in 3 arises from the synergistic effect of its high spin center and the ferromagnetic coupling between the metal center and the superoxo ligand. 
